[Abstract] Leptospira interrogans can infect a myriad of mammalian hosts, including humans (Bharti et al., 2003; Ko et al., 2009) . Following acquisition by a suitable host, leptospires disseminate via the bloodstream to multiple tissues, including the kidneys, where they adhere to and colonize the proximal convoluted renal tubules (Athanazio et al., 2008) . Infected hosts shed large number of spirochetes in their urine and the leptospires can survive in different environmental conditions before transmission to another host. Differential gene expression by Leptospira spp. permits adaption to these new conditions. Here we describe a protocol for the cultivation of Leptospira interrogans within Dialysis Membrane Chambers (DMCs) implanted into the peritoneal cavities of Sprague-Dawley rats (Caimano et al., 2014) . This technique was originally developed to study mammalian adaption by the Lyme disease spirochete, Borrelia burgdorferi (Akins et al., 1998; Caimano, 2005) . The small pore size (8,000 MWCO) of the dialysis membrane tubing used for this procedure permits access to host nutrients but excludes host antibodies and immune effector cells. Given the physiological and environmental similarities between DMCs and the proximal convoluted renal tubule, we reasoned that the DMC model would be suitable for studying in vivo gene expression by L.
8. Extra-long blunt end forceps (sterile) 9 . Pipet filler (e.g., Drummond Scientific, model: Pipet-Aid) 10 . Surgical instrument pack, one per animal, sterilized prior to use and kept within sterile Note: To ensure sterility, beakers should be autoclaved on the same day at the procedure.
3. Place each beaker on hot plate and bring to a rolling boil with constant stirring.
4. Wearing sterile gloves, cut dialysis membrane tubing into strips 7-9 inches (~18-23 cm)
in length using sterile scissors. Cut one strip per animal plus 1-2 extra.
5. Gently tie off one end of the tubing using a simple overhand knot by forming a loop at the top of the DMC and passing the free end of the tubing through the loop. Trim away excess tubing from the tied end using sterile scissors. 2. Just prior to starting the surgical procedure, count bacteria by dark field microscopy.
3. Dilute culture to 10 6 organisms/ml using fresh EMJH medium.
4. Working in the BSC, transfer 10 ml of EMJH+BSA to sterile 50-ml conical tubes.
Prepare one conical tube per DMC.
Note: It is important that the EMJH medium used for DMCs is supplemented with
additional BSA to maintain the appropriate osmotic pressure.
5. Add 0.1 ml of dilute culture to each 50-ml conical tube containing EMJH+BSA medium (Final density, 10 4 organisms/ml).
C. Preparation of DMCs 1. Working in the BSC, place several disposable, individually-wrapped serological pipets within the surgical field. Lay down a sterile drape to use as a workspace. Clean the surface of an automatic pipeter using 70% ethanol and place on the sterile drape. After donning a new pair of sterile surgical gloves, loosen the cap of a 50-ml conical tube.
2. While still wearing gloves, carefully remove a strip of tubing from its storage container using blunt end forceps. Use your free hand to hold the tubing between index finger and thumb. With other hand, remove the cap from the 50-ml conical tube containing diluted bacteria and transfer up to 9 mls to the tubing using a 10-ml disposable 2. Apply a small amount of ophthalmic ointment to each eye.
3. Administer preoperative analgesia (e.g., Carprofen).
4. Shave the abdomen and prepare surgical site (e.g., successive washes with Betadine ® Surgical solution followed by alcohol).
5. Cover the surgical site with sterile gauze and transfer the animal to the BSC in a supine position.
6. Prior to beginning the procedure, remove the sterile gauze covering the surgical site and perform a 'toe pinch' to ensure that the animal is properly anesthetized.
7. Using a sterile scalpel blade, make a 5 cm incision through the skin only, starting ~2.5 cm below the ribcage, using the xiphoid process as a guide. Using tissue forceps, pull up the skin on either side of the incision and gently trim the fascia connecting the skin to the abdominal wall using a scalpel. Repeat on the other side.
8. Use the same scalpel, make a small incision (~4 cm) in the abdominal wall, using the linea alba as guide. The incision should be clean and straight.
9. Using tissue forceps, raise one side of the abdominal incision and place a DMC inside rat peritoneal cavity (Figure 1) . Gently push the DMC towards either side of the peritoneal cavity to prevent it from being nicked/ruptured during suturing. Be sure to position so that it does not become entangled in the intestines or interfere with bladder expansion.
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http://www.bio-protocol.org/e1536 Place the cage on top of a circulating water heating pad to maintain the appropriate core body temperature. Monitor the animal continuously until alert and responsive.
13. Analgesia should be administered for at least two days post-operatively.
14. Animals should be monitored at least once daily for the first week post-operatively and then every other day thereafter. If animals show any sign of distress or discomfort, consult institutional veterinary staff immediately.
E. Recovery of mammalian host adapted organisms from DMCs 1. At 9 to 12 days after implantation, euthanize animals by CO2 asphyxiation.
2. Place animal in a BSC in a supine position. 5. Locate and remove the DMC using blunt-end forceps. Transfer to a sterile 50-ml conical tube.
6. Using sterile forceps to hold the DMC by one knot, make a small cut in the tubing just below the knot. Slowly remove the contents of the DMC using a sterile disposable serological pipet. Transfer the DMC fluid to a sterile 15-ml conical tube. Alternatively, DMC contents can be removed using a syringe 18-G, 1 in. needle attached to a sterile 10-ml syringe. However, aspiration of leptospires by syringe may disrupt cells and/or cause cell lysis.
7. Examine a small aliquot of the contents DMC fluid from each chamber under dark field microscopy.
8. Proceed to downstream applications (e.g., RNA isolation, analysis by 1D and 2D
SDS-PAGE).
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